. Schematic representation of self-assembly kinetics, self-assembly mechanisms and response to proteolysis by peptide amphiphile (PA-E3), DBS-COOH and PA-E3/DBS-COOH. Figure S3 . Circular dichroism spectra confirming that ThT was incorporated into nanofibers of (a) PA-E3, (b) DBS-COOH and (c) their equimolar in a differential and time-dependent manner. The band at 218 nm is a circular dichroic signature of gluconic acid which results from the base-catalysed hydrolysis of GdL. It is also expected that PA-E3 should display the
Thioflavin T (Th T) fluorescence assay

CD measurement for ThT interactions
characteristic β-sheet signature of peptide amphiphiles at this region. In (b), DBS-COOH exhibits a strong negative absorption at 254 nm (due to the chiral sugar backbone) and a weak positive signal at 280 nm (due to the aromatic chromophores). ThT exhibit different CD signatures depending on the chiral environment. Figure S5 . A plot of intensity at Q of 0.06151 against % PA-E3 in the mixture. S5   Table S1 . Summary of SANS data fitting parameters (* represents an arbitrary number)
TEM characterization of nanostructures
Small-Angle Neutron Scattering (SANS) analysis of hydrogel nanostructures
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Avrami Equation
By fitting the data acquired through dynamic time sweep rheology into an Avrami model (eq 1 -4), we were able to gain further insight into the dimensionality of the nanoscale assembly.
This model has been applied previously to study the growth kinetics of molecular gelators. The X(t) represents the volume fraction of the self-assembled (gel) phase, the temperaturedependent constant K (similar to a rate constant), and the Avrami exponent n represents the type of growth leading to phase separation.
X(t) can be expressed in terms of the experimental values such as G' values at equilibrium
(G'(∞)), at time t (G'(t) ) and at the start of the measurement (G'(0) ). Therefore, Table S2 . Summary of intermolecular interaction distances between PA-E3, DBS-COOH and their co-assemblies.
Interaction between Interaction distance (Å)
O_carbonyl of DBSCOOH and Hamide of E3 
